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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a ferrite magnet 
having high residual magnetic flux density and high 
maximum energy product, and magnetic recording 
medium having high residual magnetic flux density, by 
increasing saturation magnetization of M type ferrite. 

SOLUTION: A magnetic powder has the main phase of 
hexagonal system magneto plum bite ferrite which is 
expressed by the formula; A^ R (Fe^ M ) 0„ 0 (A is one 

f / * 1-x x ^ 12-y y'z 19 * 

or more kinds out of Sr, Ba, Ca and Pb, R is one or more 
kinds out of rare earth elements (Y is included) and Bi (La 



is inevitable), M is one or more kinds out of Zn and Cd, 
and x, y and z are molar ratio and 0.042x20.45, 0.042y2 
0.45 and 0.072z21.2). By sintering the magnetic powder, 
a sintered magnet is obtained, and magnetic recording 
medium containing the magnetic powder is obtained. 
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[fit*JSl] 5£ Ah R x (Fe 12 ,M f ) , 0 19 
(JbfBS;fc*5V^r. Ate, Sr. Ba, CajoJ^Pb 

±3B7nlR (YSr-g-W *5<tVB i ^&«^$ttS^/<C< 

vcd^e,a^six5^*< iffi<^7c»r$>9, 

x, yJoi^zli^M^bU 
0. 04^x^0. 45, 
0. 0 4 ^ y ^ 0 . 45, 
0. 7 ^ z ^ 1 . 2 

r&5) T^^§A*|^^f/7W M7 
[If** 2] 0. 8 ^ x/y ^ 1 . 5 

-e*>5ts*« 1 <Dflfc&Jf»* 0 
[gf*«3] jKFfBR^^r L aCOiSfeSW^M 

Ifi*«4] B 2 o 3 £0. 5 H%aT^tffS*S 

[f»#* 5 ] fi&fqJSffcj&S 7 2 emu/g «Jb^fe§ft5ftJl 

1 — 4 v ^-rtifr<Dm*isteZo 

5 CDV^^<^^* 0 

[IMUS7] ^6<z>v^*L^«SW*&*«:j!JI 
[st^Jg l 0 ] l — 6 <m^;h^<^^*2r 

2] S; R, (F e 12 .,M r ) . 0» 

(_hffi5£»£*3^r, Ate, Sr, Ba, C a £5 £U?P b 
a>e>»#?$*i54>*< i t> 1 «<£>7c3!f-?S> 9, Rte. * 
±Stc* (YSr-g-tf) *3J;VB i 3&>&S&£*l5*>*< 

0. 04^x^0. 45, 
0. 0 4 ^ y ^ 0. 4 5, 
0. 7 ^ 2 ^ 1 . 2 

T**pSJx5^**^^ h^Vv^f bM7 

[0 0 0 1 ] 
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[0 0 0 2] 

[0003] i^tt^HlS^t^itr^ gs® 

10 fl£*«S (Br) tmm%m£} (HcJ) t^ff^jx 

[0004] Brf*, m^<Dmm^ xx^t(om\^m t , 

B r -4 jc I s XgafpJ^X^S 

"e^fc**T/S 0 MS^S r 7^7-4 b^B a 7 z^7 4 b 
(OA 7i I sf*JKj4. 6 5kGrfc5 0 <t SSfrJt <t te, 

20 te4. 4 6kGSS^S|S#-efot). 4. 5kG£JLb<Z>iS^B 

[0 0 0 5] — Hcjte, 4 tc I -Ht^rU v^Xft 
*£H||fc£<^3S/£-e8>9 % H A X f c(-it^li~5o Ha 

(= 2 Ki / i s ) f±s*tta#-efc 9, f C i^mmm. 

SE^-Jt^-e&So Ki te^te^itrfct?, i s 

^ £*5B5#« (d c) te, 

d c = 2 (k-Tc-Ki/a) 1/2 /Is 2 

[0 0 0 6] B-Ht^fy^iHtHdli^T 

fe^HcB^fflV^^^, m^^MtX^J^— 5ffl(BH)max 
f*. aSWt-«HcB> B r / 2 <£> ^ ft t^ftiSHfiB r 2 / 
4^t > ttS 0 **3. B-HMt 4 7c I -Hftj»t 
^. B = H+ 4 7c IiciJ; or BI«<3(t5>jx-5 0 L/c^ 0 
r, i^V^(BH)max *#Sfci??tc:fi % B r LtftiSSfe 
5>i:I^B#(^*< t hB r /2&±<DHcB (HcJ) Sr» 
40 5^tMSf*5o Br =4. 6kG<75»-& 

fi, HcJ>2. 3 kOe-CfcSi t^Sfi:*5o ~<Dit 
fe, 7^7 4 Vm^<r>Hcm, HfflWi-^*fS2 kOe« 

L<te3 kOeJKJh^RtSnSo ffi*. HcJ^r3 kOe 

?^J:5i-4. 4 6kGSftdSK^"Cfeofcfc«>. (BH)max 
t>*^4. 5~4. 7MG0eSftT?S)ofe 0 
[0 0 0 7] 
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&^XUm^^&±^/u^—m : t^ir^7^y^ hMJfr 
5 £ bxh& 0 *»W^f|&©a6<j^ JK 

[0 0 0 8] 

[«HH*W*-t-Sfc«>©#a] r©i5Slfttt, TIB 

(1) - (12) (^^Ttb^O^i- £9*§j*£;fr-5 0 

(1) 

S; A,-, R x (F e 12 -,Mr ) z Ox9 
LLffi^^T, Ate, Sr, Ba, Cafc^^Pb 

±^5n^ (YSr-g-tf) *5J;tfB i a>S>3&£;Jx§4>&< 

i t) 1 tt^Si-efcoT L a * MteZn&J: 

0. 04^x^0. 45, 
0. 04^y^0. 45, 
0. 7 ^ z ^ 1 . 2 

(2) 

0. 8 ^ x/y ^ 1 . 5 
T*#>5_hia (1) ©I^»* 0 

(3) itufBR^ir^TL a <£>£a6£#J^#S 4 
%K_bT**>5±IB (1) (2) (9«^8fr* 0 

(4) B 2 0 3 SrO. 5fift%^T^t?±fB (1) ~ 

(3) (Z)^-rtb^e^* 0 

(5) ffiftB$fW5 7 2emu/g «±-efcS±8B (1) — 

(4) ^^-f^^^* 0 

(6) nm &tx&z>±m (i) - 

(5) (D^-rfafroffiEVMio 

(7) JhfB (l) - (6) 0^1**b^8S^*Srj!ft 

(8) »e«c*«tfftdS 4 . 5kGK±T?&-5±sB (7) 

(9) ¥^ISIM&SaSi **m KTT?fcS±|S (7) * 
(8) 

(10) JitS (1) - (6) ©^rix^a^** 

(11) _h|5 (1) - (6) ©^T^d^«^*4r 

(1 2) 

5S A H R x (F e 12 - y M, ) . 0„ 

LLffi^&^T, Ate, Sr, Ba, Ca*5j:tfPb 
^bStRS^5^*< tt> l«<^7C*Tfc9, Rte, * 
±S5c3f (Y£^ip) *3J:i^b i a»k8K$tL54»#< 

Hli^itfcotLaMf^ MteZn&J: 
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0. 04^x10. 4 5, 
0. 04gy^0. 4 5, 
0. 7 ^ z ^ 1 . 2 

T*&6) T?*JpSix5?A^a^^ h/7 hS^ 7 
[0 0 0 9] 

S r 7x7^f a 7x7^f M©Mi7xy^ 

H£*5^T, F e£rZ n^<D5c*M-CS*1"*<t#{c % 
10 S r^Ba§©S*A«rLa^7c*Rtiftt5o * 

[0 0 10] Ml7x7^ h+C0«>T^^ (F e 3+ ) 05 

te^fiB (iN* h) te, mi 7^§*b5J:5^5a 

#J ^^IfVfflS^^—^Vb (5 M B) ^totJo^ 

^ti^timmj ^ (on &fr^xm&ffl%Kftm\z. 

i^fS'&UV^o ^(7)5^4 ft h<DF e 3+ teT 
20 4iBfifci:*oTV^5 0 Lfc^oT, M^fZn 2 ^Cd 

^>h<Dfti^ (£7hte/h£W -T^v^r4 fx b<D 

[00 11] L^L, Z n 2+ ^C d^MTteMM^ 
nO^CdO^»T«Dt§^ Wl7x7^f 

5o rtU2, ZnWt^i (0. 7 4 A) 3oJ:Ui 
30 CdWtyfg (0. 9 2 A) iiFeW^ 
S (0. 7 9 A) (CjffV^, Znioit^CdfiFe i:fl5 

S5v\&s % (K, ) *3i:VS*ffiSS» (Ha ) 

>9, (BH)max t>fi<ftoTL£5o 
[0 0 12] *^PJ-e^, i^J; 5*«&©a^«:*l« 

ilBTC^RSrSf^a^jDL^ rtUc J; Q Mi7 h 
40 ^43V^TZ nfilft^C dHSlSr^SLTfiaSJaftlRlJiS: 
ifc&U f£3&<fc 9 t>fgl^B r *3 J: (HH) max £^glL 
fc 0 Hftfftt-te, «Sm^iAiLTSr^fc 

H&XhZ>k%>lbfrlX\,^tz4. 5kGK_h(7)B r 

3t4. 8MG0e^_h(7>(BH)max ^rtm^ 4. 9 
MG0e^_h(^(BH)max ^ t fcT*# 5 0 fl£&*fr 

*©SJt^#*ti: LTfl 7 2emu/g «_h^lS?P^^# 

so [0013] #3f8B£>8Wtt\ jftritiaa^^* 
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[0015] t £ 5T% J. Phys. Chem. Solids Pergamon 
Press 1958. Vol. 4. pp. 217-222 (KT, Xift 1 ) ft, B 

■^fttgi-B a M e 2 *« La 3+ , F e'^Ow! 

<^>^l:^^»^-ov^Ttti^e>i^TV^So Me^Z n 2+ £fc 

^1 ( B a i-A L a a ) ( F e 

(a = x-y n x>y) -e^^^^^^^y-r basis 

<5 G Z n 2+ ^C d 2+ SrffifflLfcHJ£«ltftV^ X 

3 <0*i60!|-ekJ\ $kfaUitteWc*:X 5 2. 1 emu/g {; 



%(omfamkfa±^^^x<Dmm-£-'W3:<, ^<omm 

[0 0 16] Indian Journal of Pure & Applied Phys 
cs Vol. 8, July 1970, pp. 412-415 (£*T\ Xfifc2) id 
(3\ 
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S L a 3+ M e z+ F e 8 nO» 



12-X-Y 



(Me 2+ =Zn 2 \ Cd 2 \ Ni 2 \ Cu 2 \ Mg 2+ ) 

ig-efc 5 3cgs unit (Me 2+ =Ni 2+ ) td~r^^V\ n 
i*MxT1^5 (Ba^Sr^i^) £ % X. H 

[0017] #BBBS 62-252325 (JKT, 

* 20 

M 2+ i M 4 \ ) 0 19 

^-T^ftv\ M3TU TKHft^^.tQK^IBft 

[001 8 ] WBHSP 2-258634 ^* («T, X 
4) 



* M ( I ) I, M (II) j M (III ) , Fe frW 0 



19 



30 



(x = 0~0. 5. y = 0 — 1 . 5, z = 0—l. 5, 
y+z=0-3, x + y+z^l, M (I) t£B a . S 
r, *±3g&R^ M (II) ttFe (II) , Mn, C 
o, Ni, Z n, Cu, Cd, Mg N Sn (II) , M 

(in ) itTi, z r#) T^fcSixsa^Sttt^^ 

Z n^C d *^DLfc|llftffil^lBtt**bT*3e>i* % Zn 
[0019] 

[0020] *«K^«^t&*ta, 

S Ah Rx (Fe, 2 - r M T ) x O19 

Oafeffi 5 o XfB^M&^T, Ate\ Sr. Ba, 

c a jo<tD?p b^e>isiR*ixs^*< th mco^mx 

fc£o At LTH S r *5j;tfB a<£>*K£< i: *> 
* b < . S r ^#(^r£ LV\ 
[0 0 2 1 ] Rte N *±S5cilf (YSr-g-tf) feitJ^B i 



40 



★ ^%W_L-e$>9, t&fn^ftXcD^icteR^ LTL a 

[0 0 2 2] M(^Z n*5J:U«C d^b»S?Six5* k '5C< 
i: li^i^fc^c M^iCjott^) Z n ^ C d t<Dkt 

[0 0 2 3] ±fB^:iC^o^/^r y *3 Jctf z tt-^/Hfc* 

0. 04^x^0. 45. 
0. 0 4 ^ y ^ 0 . 45 s 
0. 7 ^ z ^ 1 . 2 

-Cfo& 0 x*3j;t^y^oV^T^ #4b<»0. 05^ 
X, J:«9**U<«0. 1«X, $bWfSL<^0. 
151^X^&9, »*L<^0. 4 5*1, «fc 9 

£?*L<iS0. 4 * &^*f* L<f*0. 4^ 
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0. 8 ^ z ^ 1 . 1 
0. 9 ^ z ^ 1 . 05 

mxz&mmxhoxh, s*tt^» <k, ) ^s#«= 

fl£4§ (H*) ^m^<4otU5o z^/hS-T 
-Fe 2 0 3 ffiSyhttS^MSr-g-tf^flStt^^/t'^^ 

[0 0 2 5] 

0. 8 ^ x/y ^ 1 . 5 , 
0. 9 ^ x/y ^ 1 . 4 

7C^RdS3fiB>f ^-V-e&Sar^ liWClix/y = 1 
[0 0 2 6] ±t@jfiricS:*fc-t-W8BS;^*5V^T, Aw 
R^T3fiT$)ot, ^Ox = y, z = 1 <£>t 

It) ttl^Sftot<5e fc#:U *W#W#-C^, 0(0 
Jc/lsWtfcs R^^I^-^x. y. z (DiAKX bT<£t- 1 9 

$ Jfc £> Mffi l r ^ r <t v \ 

[0 0 2 7] RfeJ:t^Mf*3K#ffi^^ft*5r tj-±35c 
(J^ifc) iifi8\ RfSO. 5-2gJ, M 

[0 0 2 8] ^ffiOjfifilt^. «7feX^*^trf^ifi-<t 

[0029] TfcftmcoBt&ig&ma*. b 2 o 3 ^*tt 

oiiMS^i < 1 6 r i ^ sot, ±m±^mx 
h& 0 b 2 o 3 <D^m&, mGffi^&fc<D 0 . sfi* 

[0 0 3 0] 8S^*&*if N a N K*3<fctfR b <D& 
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Na 2 O. K 2 0*5«tU ? Rb 2 OfctfeWL-fc £ 
An- 24 R« MUjF e n. 7 Mo.3 O19 

(officii £tiz>o 0. 3 < a ^ 0. 

10 LTU5 tv^ms^DSo 

[0 0 3 1] *5SK08S^T*&*tt. sp^ffiSdS 1p» 
TtfeSrt^ffJK, 0. 

[0 0 3 2] jfc&m<Offi&&3ift. ii*. 8S^*«r/^ 
[0 0 3 3] *«W<^«5»*«:»iei-5^fe«: 

[0034] **woas^»*tt, s^*t lt, m 

R*^tp»**3J:U t 5c*MSr-g'tf»*i: LTf3\ B6{k 
<£> 5p*&3KF^ KM* Ifi ^ £ ft * v ^ s . # Slf bi£ 

30 #1^0. 5 Aim J^KfcS^ L-V\ )5C*5. JLffi 

m<D^m, mz-l$ S i, Ca, Pb, Ah Ga, C 
r , Sn, In, Co. Ni, Ti, Mn, Cu N G 

[0 0 3 5] ^^t-^V^T^Jxtf 1 000- 

1 3 5oicti &ra~ 1 0 B#ra % 1 3 b#p^s 

[0 0 3 6] r^J: 5«-bT#feixfcffijBlifrtt, 

[0037] a*, um^nm^^m^ 

50 [0 0 3 8] M*^^^«lttiS 
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[0039] *&m<om&m*}t* ±mum^m^L 

[0 0 4 0] *i\ ±K<K»#&»^S 0 «fr£r*£ 
»t5IS-efc <EJ&# WSiS^*:2»A Lt HcB*r/h $ 

jS*fr3&T-co»^^«:ig«)Sfca?>^f^ jf£iB^<z>a*Afc:J: 
[0 0 4 1] ft*3, )ga^^J:9^flcte^OHcjSr<B; 

r * ^ * t , He j<d urn i- *h- 5 *f '> ft < ft 3 <t 

^5fr7tft3Sj*t>£C6 0 Hcj<z>i&*fllSte. - l 0 0 

-+15 O'CiC&^T 1 ~6 0e/ < CSa*t?fi«-r5 o 

[0 0 4 2] £<z> J; 5 ft3£^<^A^te, jgS«Wft3f?& 
+^ftilS*S«rWA-r5c:i^#*bu\ ft^:»*{c: 

[0 0 4 3] £©ft^fl^fc\ BETit*ffi«^S2 — 

1 OfftSairfts* U (2 
0 6) B^ a al^3X 10^7X1 0- 4 g^a»Ai- 

[0044] mi$tet<D&^mm$:m^m* 
ear, «#i-i-3fftsfti:fta<fc5f-u ¥*&asisr 

0. 1—0. 8//m, BETJt^cBa«:6~l 2mVgi 
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[0 0 4 5] r<DSS:^^S ^ (^:t5v^Tfflv^s*^SE^*, 

^Yb**, ^y°^>, iLMJfyvy, a 

>>^n^dr4hv N b/Um>- N df-^u^ rc^/W^ 

1, 2 -v^n^e-oc^ ^ ^ h n nm^i/V, 
^num^i/^ v>^np^<^^v N ^ey^nn^<^if 

Mx.fi, y^y— /K /K n-^ntVl^TV^ 

— /K n — rf^A/TA/^ — A\ S/^n^^rfV— ^ 

20 y f/Uxf;^ h >^ y y^^W^r h n 

^^ftffl^rsg-e&So -ti?>^*^^(Z)2 ow<d 

ttfttt. »^b<fi0. 3 — 3 cps % Jt«9»*L<ti 
0. 3 — 2. Ocps N £?>ic:#*L<kJ:0. 4 — 1. 5 

30 «©2 0<CT*<?>MMm^ »^L<f*0. 1-200 
mmHg N J:9if*L<ttl^2 0 0miiiHgT?fc«9. 
tt. ^Kfi5 0-300t, ±9»il<li50- 

y y — (7)1 0 — 9 0H%^fii65^tWtU\ 

[0 0 4 6] r©<fc 5ftSSl«&#f-*3V^T, ^7i)H^ 
0. 1-5. 011%, «t!9»*L<fi0. 3 — 3. 0 

9, «^^®i-®*^ft**tt*^. 

ffiffitt^J^^^^y-^ (spft) ^7k^^« 

50 ifijffias?#e>jh,5 0 
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[0 0 4 7] ffffiffittffli: LTte, T^ir 
f7I)y|Sr, 7f7!)y|Ba, ^f7!Jy8M 

^3c# £ T j*»{$<D ^ 9 * ^ 3S^^B6Jh S tb -6 o 

#]-CS>5 e 0iJ*Lti:3. Og/cm 3 ^f>2. 8g/cm 

tttf>fc£7Gfff, #[|xJ£C a, B a , Sr, A U C r . 
Ga s Cu, Zn. Mru Co. T i ^? S^tf WttSftl 

rv^^^ifi ; try v^^Aig ; >r * ^yyn^ 
% ; > ; r ^ /*/w#v»jfi: ; 4 % *vy 

» ; ^#ffi«t*#J<c>4># <^t)i«?i^t)ffit<ffi 

[0 0 4 8] j; 5 WSffitt^J?rtt LTiS» 

* ft t) i~ 5 M&f£ <£> tt5£8M*H# ^in L r t> j; v \ 

[0049] mimm^ ^mm, m^^m^ 
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[0 0 5 0] ro<t 5t-7fc^co^^rffl^TS^#^ 

5 0 r^fcfe^fi, m^wm, m^mwft, 

y HHRi*£>v vfft;&» 1 o<oaBT#B5fi&tt#J«rSS*n-t' 

^ y *7Km^*^ 5~3o umfc 

io 7 0-95 If%gS-efc§ <fc 5 ^ilt^o 

[0 0 5 1] J: 5«-bT#ffiSttffllSr^tP#*»* 
jK^?y-Sr«l«Ufc«. *?y-*<Z>#**S«£& 

^Jx.tf»H^*JI^*i-J:^tf EfcTgflE* 0 . 1- 

0 . 5 ton/cm 2 gft, frttOflSiifia: 5 — 15 kG^S £ *t" 
&o J*^*tf«[£]Jg (I r/I s) « x 7 5%H±, « 

^.tf7 8-8 6%t*5o 5*iSiai^lS 

[0 0 5 2] ft*3. ric?gff*^fi, 7^.7 4 hmmfc'B 
ftk ttfj:, ^Jx.«S i , Ca. Ba N Sr^^tpfk 

(D^^iTivxh^xh^^K <Sjffi^^#^ il 

30 sr«»»xs<^«j»i^«s*D'r s r t as#* Lv^ 0 r ttfe 

Lxmni-^>t^(D^mmm^ o. 

Wtes i*5J:u?Ca^ a^^ic:^^r^#jFjc^ 

(Dfffeitm (JS^Jt) ^r*^^i, 10-10 0 

[0053] mm^mm, mm^n^ 5 0 atflgxat? 
tt> stasfifciissf^r 1 0 0-5 0 

40 ^ 0 

[0 0 5 4] ftV^\ r^rit^frSrSSt^t? 1 1 5 0 — 

1 2 5 010, 1 160—1220 XXDMgLX' 0 . 5 

[0 0 5 5] M^^cO^^ftS^^, L < 1 
mi KT, «J:9ffiL<ttO. 5 — 1. 0/iniST*fc 

[0 0 5 6] &*3, mm$iMfo*?7 yi/^—^m^ 
TdfftU -S>5v^fcJ; D¥WS*1 0 0-7 0 0 M 
50 m Sgt*5J:5(^jRLrSS#ga(p]!S3K«:», -^^r 
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^s»*l<, $Lmvm^*7 y-^coi 0-9 ofi» 
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